Abstract--ln this paper, we establish some oscillation criteria for second-order nonlinear neutral delay difference equations with impulses, and some sufficient conditions for the oscillatory behavior of solutions of third-order impulsive delay difference equations are also obtained. (~)
INTRODUCTION
Consider the extensively studied neutral delay difference equation
A(rn-llA(Xn-l-Xn-r-1)r-lA(xn-l-Xn-r-l))-J-f(n, Xn,Xn-l) =0 (]-)
under the impulsive perturbation rn~ JA (zn~ --x~-r)l ~-1 h (x~ -x~_~) ( 
2)

= I Xnk--~._l)l'~la--1 i(Xnk_ 1 _ Xnk_~. 1)) Mk krnk-1 [A (xnk-1 --
where A denotes the forward difference operator, i.e., Axn = :Tn+ 1 -Xn, o~ > 0, k, T, l E N, N is the natural number set, 0 < no < nl < n2 < • • • < nk < • • •, and limn-.oo nk = oo.
Throughout this paper, assume that the following conditions hold: 
>-Pn, v ¢ O,
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It is well known that the theory of impulsive equations is not only richer than the corresponding theory of differential equations but also represents a more natural framework for mathematical modeling of many world phenomena [1] . In recent years, there has been increasing interest on the oseillation/nonoscillation of impulsive delay differential/difference equations, and numerous papers have been published on this class of equations and good results were obtained (please see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] and the references therein for more details). But fewer papers are on impulsive difference equations [2] [3] [4] [5] .
Motivated by paper [5] , we are concerned with the oscillation of a type of very extensively studied second-order nonlinear neutral delay difference equation under impulsive perturbations, and the method here, via the impulsive difference inequalities, extends and improves those employed in [5] . Some interesting results are gained here.
For convenience of notation, let k = max{r + 1, l} and where zi (i = no -k,..., no) are given real constants. In a common sense, a nontrivial solution of (1), (2) is said to be nonoscillatory if this solution is eventually positive or eventually negative. Otherwise, this solution is said to be oscillatory.
Obviously, the set W of all nonoscillatory solutions {xn} of equation (1), (2) This paper is organized as follows. In Section 2, we shall offer three interesting lemmas, which will be used in Section 3 to prove our main theorems. To illustrate our results, some examples are also included in Section 4.
SOME LEMMAS
LEMMA 1, Let xn be a solution of equation (1), (2) . Suppose that there exists some N >_ no such that Xn > 0 for n >_ N. 
By induction, we obtain
which, by summing from nj to n, provides
If Yn > 0 eventually, then the left side of inequality (8) n --~OO, r~EM-The proofs can be followed from (5), and the monotone convergence theorem and mathematical induction are omitted.
To establish our main results, we also need the following lemma, which is a discrete version of PROOF. Without loss of generality, we can assume k0 = 1. If (1), (2) 
¢(zn-z) ¢(x~-l)
Then w(nk) >_ 0 (k = 1,2,... ), w(n) >_ 0 for n _> no. In view of (10) and equation (1), we have
Therefore, w(n) satisfies the following difference inequalities:
Aw(n) ~ -Pn, n ~ nk, w(nk + 1) < C*kW(nk).
Then, applying Lemma 3, we obtain n~<n~<_n i=nj+l, ~#nk, ken n~<n~<_i C-'k ' n > nj.
In view of (9), (11), and w(n) > O, we get a contradiction as n --* co.
The proof of Theorem 1 is complete.
THEOREM 2. Assume that (4) and (9) hold. If {Xn} is a nonoscillatory solution of equation (1),(2), and xn E W 2, then
lim xn = 0. (1), we have
<_ -pn¢(M).
Let wn = rn-llA(xn-1 --x .... 1)l~-Im(xn-1 --Xn--r--l).
It follows from Lemma 1 that wn >_ O. In view of (2), we find that wn satisfies the following difference inequalities:
wn~+l <_ c*~w~.
Then, applying Lemma 3, we obtain
In view of (9), the right side of inequality (12) is eventually negative, whereas the left side is nonnegative, which is a contradiction. The proof of Theorem 2 is complete.
The following result is an immediate consequence of Theorems 1 and 2. (4) and (9) hold, then every solution {Xn} of equation (1), (2) has one of the following properties:
(1) x,~ is oscillatory; (2) { Axn} is oscillatory; (3) xn monotonically converges to zero as n -* oc.
Using Theorem 3, we can obtain some corollaries as follows. 
: Mk (rnk--l lA (Xnk--l --qXnk--r--1)l(~--l A (Xn~--I --qXnk--r--1)) ,
where q is a constant. Now, we consider a special case (r _ 1) of equation (1), (2), i.e., the delay difference equations of third order Aaxn_2 + f(n, xn, xn-l) = 0,
with impulses A2x~,-1 = Mk (A~x,~,-2) •
Obviously, the following results hold true. 
E n~Pn = E npn = +co. n•nk n#nk
By Corollary 3, we know that every solution of equation (19) is either oscillatory or monotonically converges to zero as n --~ co.
